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(54) PRODUCTION OF TRANSFORMED PLANT AND TRANSFORMED PLANT 

(57)Abstract: 

PURPOSE: To develop a technique generally applicable to plant transformation by perforating the cell wall of a plant embryo 
with laser pulse to inject the embryo with a genetic substance. 

CONSTITUTION: First, an embryo from an untransformed plant, pref. an embryo having up to 20 cells, is suspended in an 
aqueous solution containing a DNA intended to transfer into the embryo. Subsequently, the focus of a laser unit, pref. that 
of a solid-state laser unit, is brought to one of the cells, followed by laser excitation to effect perforation of a cell wall. The 
appropriate dimension of the resulting perforation is 10-100 nm, pulse application time being pref. 10-15 ns, pulse energy 
pref. 1-10 mJ. After laser treatment, the system is incubated at 15-30° C for 1-30 min and the DNA is transferred via the 
perforation into the embryo. When a dye with high extinction coefficient is incorporated in the above aqueous solution, 
energy transmission to the plant cell wall is improved. 
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y s a t»auT*©*ic*t/HDNA *»a-t 

r«*»tt. »K«2»fc-*K*HCAT va. JK 

y {/ x y X ( ttrob«ctarlu» tu««f»oi»n«) t tf/B 
■Ti^raS. «-?»«BS(p«rUeJ« bo.b.rd.ent). 
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C«1L Set . M. 14S-I40. 18«7#)H). it LT, 
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(»o..tic)©a***a fta. «n(^»©) 
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S ht94t<t»r*5i . dna ic^steDtu-c. 
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tt»»T* U »ism XttBe«t**ta-K 
(encod.) U»* *fl>Tr**. £ <0 * tt T * tt * »C 

»At»»8a«f it-tititattaaf titt 

CflH-K. .Ki/fl/* X u y * x 
> f * ( B«clllu« thurial«n«l« )-» T ILffi a <* « 

ttfrtt*-ra«e*-j*tttf&*i*. 
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ttttKXI. c<ott*Kffrtt«tiftttiA» Ltefi 

?/Bt-»- (con.troctiu. pro.o tcr) ft ft * 

r»fc«t*«». xtt. j: e> mm. m 

ffl9CJB#l,T«». <fc*». «t«tlft. -i»»X 

tt««tt(d.,.iop. on t.i) -eftamattxtt^a 
mnan-cib y »a. 

Atfttffi t filter «»«f««l«et«bl») V-A- 

*«K»tt. *>K«fttt<ott*6<tia L teWtt 

:OH»i:)Ji/T*U'*lBf (tlKiicKfta 
*>«) tcit<£t4*xa«*vn«. ifi? 

A*** *(=on.truet) lt*ti 

a « « m «a h * a t* « m & «j n it -r « « <a a tt t 

(hoaolo.y) llfttS 1 tt X tt * A « J: (0 KM. 



feffiwtsa*BT*4, celoc J? t*. «tt 

AttCreco.blno.enlcXOKM. <S *> * . tt I* *» 

a - fc titriBT* a. 

*. a: * h m <p -e a i» t? e a « «t a & o k * . 

flZ«JCX»**ES-eSi:tttttta«>. coHtttt^ttt 

ttWtt*ttffl*«iBfi*tt«**«tt«»*(e«pO 
tf»fr*>ft*tt35tt(probebiHty) ft 19 * S * 4 . 
«y«t7-9fttt. WSAftBXttcn 0>6a*S* 

a. tt*«jB*w>» ctft»4*-c»a»a3i ufc 

tl«!t£tfl«i*. Xtttt* »tt ft * a ~ yt 



«:tKj:». — otttt fcSs-tf u ». * 

U I'KtttttttC Si«t 14. 
Sch-8i«Br«T«*rtS CTha.r, Appl, figgat., 73, 
760-783, lS«7ttJR)fctt^ T. tt tt «t> "C tt tt 3 ft 
-CH4«»«p-ea fcttttTa frXttSpamanb.n. 
S.Ve^lt ( PhyjoL. »la»t .. 66. 1-1. 1SS6# 
IB) C*ot. #U*-ilf*-h*T^>D** 

*+-ttrtt? ioo~io9o^ y y j> # -«otttt«Pr 
«»r«jt>ur*^«itA7St««ts can 
6»tiR«)&«it*fi«ifit<r»ss<trk<i). 

ttttttttff «ttO *»<0K*tt Nauhaaa* li J: U ft 

f» >*Tl* ft (Th.yo, ^ppf,.0 BO «t.. 7i. JO-38. 
19«7»tt). Kl*D3S/<!)HOtt«IC*ja4tt 
J6t±Barih»rteva, K. JttfTupy, 3.K.* U Bial. 
Pint. . 22. ST-64, (ISSOCEttS a-c va. 

aratWa. »*t«g»u»aifl*tttt*R!«*x 
K*aw«*T?*a. »RttttLtt 
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m-T. A.tfHJ|li-62L9_J/£.<Br*»«le.) 

a. **. J7»tf««iit8 + «« 

«TC*?*>TI43K*«&tfeaflB**!HU-C*» 
<H* JE c««t a. 

« a « 

I. § MNiaMB 

EMtt 1= <• A ffl » Id ^»<*ffl ««* (construct) 

0 * n 3 t/C9 7 n>i -a-jKjK*»*(*bh) 

> f V * - H (MS) *— 5* — £ 
ffl 81 a Wtt r- •> * a a i--^ n h 9 x h«9 fisSfc 

»Re*H««**v*»iS*(Fr...«)t. Nature. 
319 . 791-79J, I986»fln«Jie#»-C « » CC.lUi, 
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flJtttlUHS-*. »*fe*J»it 

M* *ConvironXtt»ei»» K i -» T 8 A * ft ft 0 
Kt/I L *»"3»tta^*ltt«D ft#Unfloro.eaace) 

«iEW«E»^)»««to#v a -t ^ ten* u it (a* 
mice). 

K»***ft. **?tt09HO)«ltf***#Ct» 
ft 'J ttUB * *» <D9M * « -5 ft* tc. Alint 
(Neuffar. H. G.„ Hals* for Bloloilcal 
leasarch. Ed. ¥. P. Sharldan, p?ia-3d. 1912 



♦ ran jaa«»tt«io~29M<?»TMSK ft t e . 

*S(oar> ft « II L» ft . K 05 ■* Jd t* A » * 3 ~ S □ 

HB<n -i A u . * LTr<nnisttt-*(Dafi? 
BCr>v»riE«k:«HL»«. 

t »«tJ:G«n««.bich. a. G.a^ttCplanta 134: 
91-93, 1977; Call Culture and Soaatle Call 
Genatice of Flint, I . K . Va.ilM 01 . p P 276-282, 
1984#ja> Xtt*in«. P. &t/Shl.aaote. K.©# 
ffi (Handbook of Plant Call Culture, Vol.2, ». 
8. Sharp, D. i. Ev.m. P. *. Iwlr.toitf T. 
r.aad.JBjjfc. PPSB-Bl, 1914 » ffl ) »C « ,, t « -> ft . 

4. B_a_g_u 

«* (OK * fcftSS* #TTW SB KKln*. P. & 
tfShiaa.oto. I . « J: R A 1ft* «) . tltBttl 

tf-s.v-<9 a * * £ g y - tjnc*w»Jbif*rtfc 

* yaffil/-CJ|iJlL.fc (Mauh.ua, 0. Hf . Thaor. 
UppI. gsjjgt .. 75, 30-38, 1B$7#JB). r « » fp 

5. »^<P A 



K^aJHEAfttT* ft*K. at G 1 T»fe 
DNAU «*/■«) fe*Wra*-3Vyi/fef|.->t/<0.4JI) 

KKS»Lft. SAimtUX. HtMAflKS 
tt»*tS ftft U-1f-*««HCTaukakQahi, Jl . 
*. *PP, Phya. B.. 3S, 136-140. 1984#>JH>. 

-e*o-c. tut J: >j*iSTit|4etlftiiii: 
wra a n-r v« & (»i««.nd, « s? bxk ; »«b< r 

BfrttfflUft. «K«Sjefl»MflKBIt Bit* 

>'/ii»>-t»Ftfft-Cl<6. /</l/XI#inttlOni 
BtdAf ««ait)»4l: DNACOftAt 
fj-afc. KttJtAfeff^M. R*#bf"«y 

hfi:«»U«<-3H*iJ*t. «-*R>iaaK:u- 
u. fitt u--tr- tr-A-c<5 y . iJiafiwe-^:, 

h-CA»J. 13t4D«A«-W«««-C* « . 

6. bslmm 
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ttA». «oreto«. IK* IJ. *«»B)**Bl: 

■ov XVI * t *it*# (0***1 (I* yltro . 4, 

307-391, 1873#m)X ttJenaan. C. J. (Call and 
TJasus Cultura Tlchnisuo. far Coraal Crop 
IirronianC, Sclenct pr«»l, Baljlnc. ppS5-79, 
I9l3*ja) itcKtB l» fc . BttKfl^J:ViH 
Stvft 15~IOOii*®f|/M«fl<r"C. fl«iCA}«U 
ft: (Schaelfar, H. 0.*. Tnaar. Ap bI. Sanat.. 
73. 769-7.J. lfl87#Kl>. ft * « M * r 6-10B 
JSMCfett. JB6 Teraaaki*»»(|leiiha»B, C. 
«. Thaer. AppI. Genet .. 75. 30-38. 19S7#«) 

»-?x*i|«i:A*.ftt!« tH'«»IK 40*8* 

-3V»tr«# * 80(U~MH) t . 

"fto?* h-(-Oalrlta-)-eSDft 

**&*oix««jft j: y i* **« <««/*> 
»»tani«*t.oi'i;««jitt*(*i*)t 

7. «i.fl<.«»t>aw 



«Efc««U-C. *A«»ae^»«8l»tt(tra..«aolc 
natura) tt-TViS (Soutkarn Ulottiaa) Kill* 

a l ft. 

IO-^tD3!/E. II- f -if- *f~A. 



If 8B ¥2-0378 (ef) 
fis-Hc a«ii:6^fctt, «S« «tt 

•aJCHitOD^ttV'pRffT-CfiHaitft. * * <D * 

tt ftwiit-r 4fe»t> K*ffl*a* tt?^ fe. **« 

(t»i<MBK (kernel) ft««Citlf Lft. B 

n«» a Afeaswasj a. sttttt* 

3»5eXtt*'rt'9 -f hTHft«t*fc «oraahl«eatf 
Sbea.tD 2»»W»i<l(P hy»leX. Plant .. JS.. 473 
-487. 1fl62»M) -hT«*«*** r i: J: Ut?^ 
It. Si«9Rfn>ift«0ttBTt>6«I*ia}L*lyT« 
~J~ ~Z 4 i, VX»0418***r * JtEt 
*f|>r -< v + » h t> Jfc. »«,»V«»4ftTn 

I L tv> 6 I I: tSTi *KI»*«tt«># 

»»ff»»Wa*.Ala«W*t-3^Tf7r> fc (tales 
9. Can . 11. 111-118. 1BI4 ; HeDatn.ll* . 
Plant Hal. 1-1.1. H.P.. £. 380-385. 1987»»>. 
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